Role of the ERK signaling pathway in regulating vasopressin secretion in dehydrated rats.
Dehydration activates the vasopressinergic system of the hypothalamus. We analyzed the effects of dehydration induced by water deprivation for 3 days on the activities of ERK1/2 and transcription factors, Elk1 and cAMP response element-binding protein (CREB) in vasopressinergic neurons, as well as the distribution and level of the motor protein, kinesin, in the hypothalamo-neurohypophyseal system. We showed that dehydration resulted in enhanced vasopressin (VP) expression and activation of CREB, and increased the activity of the MEK/ERK/Elk1 pathway in magnocellular neurons of the supraoptic nucleus. The activation of VP secretion was associated also with accumulation of phospho-ERK1/2 in the VP-ergic terminals of the posterior lobe of the pituitary. Analysis of the amount and distribution of kinesin and SNAP25, the proteins associated with transport and secretion, demonstrated that dehydration enhanced kinesin content in the perikarya of magnocellular neurons in the supraoptic nucleus and decreased kinesin and SNAP25 levels in the posterior pituitary. ERK1/2 and ERK1/2-dependent transcription factors, Elk1 and CREB, participate in the regulation of dehydration-evoked VP expression. We propose that ERK1/2 and kinesin participate in regulation of anterograde transport of VP dense core vesicles.